Following a series of exhaustive London Research Institute (LRI) internal and external investigations, it was concluded that the data presented in Extended Figure 4 of the paper had been inappropriately manipulated, and that Dr Kumar was responsible. While no other problems have been identified in the study, it was considered that the most appropriate course of action would be for the paper to be retracted.
Investigations
Shortly after the paper was published, I was contacted by an expert in the US who pointed out apparent irregularities in the cell lines and RNASeq experiments presented in the paper. These data, which had been deposited on the Gene Expression Omnibus website, formed the basis for the paper's Extended Data figure 4. The external expert pointed out that the data deposited on the public database could not generate the Sylamer plots shown in the Extended Data Figure 4. The deposited data was derived from both male and female cells, and not from derivatives of the same cell line as specified in the Figure legend. Reanalysis of the original RNAseq reads used to generate Extended Data Figure 4 confirmed that the deposited data accurately reflected that data obtained in that experiment.
 
Having discussed the apparent irregularities in the paper with the External Expert and with the lead author on the paper, Dr Madhu Kumar, I was not reassured that they resulted simply from experimental mishap. To address the problem I followed the guidelines set out by the London Research Institute and our funder, Cancer Research UK. 

I brought the issue to the attention of the Director of the London Research Institute, Dr Richard Treisman, who appointed an internal Assessment Committee. The Report of the Assessment Committee concluded that there was a real possibility that Dr Kumar had committed scientific misconduct in assembling Extended Data Figure 4 of Kumar et al. The Director decided to proceed with a formal investigation of the matter, and to suspend Madhu Kumar from work forthwith.
 
The External Investigation Committee was appointed and carried out a detailed analysis of the case, concluding that Dr Kumar had manipulated the data presented in Extended Data Figure 4 of Kumar et al and had thereby committed scientific misconduct. 
Under the LRI Scientific Misconduct procedure, Dr Kumar appealed against this finding to Cancer Research UK. Dr Nic Jones, the CRUK Chief Scientist, appointed the Appeal Panel. In addition to considering Dr Kumar's stated case to appeal the findings of the investigation, the Appeal Panel uncovered new evidence that unequivocally supported the Investigation Committee's finding that Dr Kumar had committed scientific misconduct.
 Dr Kumar resigned his position at the London Research Institute before the Investigation Committee had completed its report. He moved to a junior group leader position at the Princess Margaret Cancer Centre in Toronto, but upon the final decision of the Appeal Panel, resigned from that position.
Retraction of Kumar et al 2014

Following the receipt of the Investigation Committee's report, The Director decided that the paper should be retracted, a decision which I support. I would like to emphasise that the investigations undertaken were enormously thorough and no blame whatsoever attaches to any of the other authors of the Nature paper. 

Repetition of a number of other experiments in the paper using coded samples did not reveal any other obvious problems with the published data. These experiments included those presented in figures 1 and 3 of the paper. The experiment in Extended Data Figure 4 was subsequently repeated entirely independently by others in the lab and our bioinformatics core facility using validated cell lines and coded samples such that the identity of the samples was unknown to the experimenters. This gave data that was qualitatively somewhat similar to the published figure. Let7 was the most strongly selected for miRNA in this repeat experiment, but the strength of the Sylamer scores was about ten fold less than in the original figure, and the overall impact of the corrected figure much less compelling. However, given the misconduct findings, the inability to repeat the experiment in Extended Data Figure 4 to my satisfaction, and the potential uncertainties arising from the cell line confusion, I feel that the only appropriate course of action is to retract the paper from Nature.

Other publications by Dr Kumar

Dr Kumar is a coauthor on five other publications from my laboratory, and we investigated whether there are problems with these papers. The investigations undertaken in connection with the misconduct allegations, included detailed analysis of Dr Kumar's laptop and archived data, and did not reveal evidence of problems relating to other publications.
We have undertaken a programme of repetition of some of the key experiments carried out by Dr Kumar in the other first-author paper he published from my laboratory, on GATA2 (Kumar et al, 2012 Cell 149(3):642). This investigation, which included repetition of experiments presented in figures 1, 3, 4 and 7 of the paper has not revealed obvious problems. Experiments to verify the results from mouse models in Kumar et al 2012 (specifically inducible knockout GATA2 mice crossed with a Kras mutant lung cancer strain) are ongoing and will take another 9 months or so to complete.
The link between GATA2 and RAS was established by my group in a publication that did not involve Dr Kumar (Steckel et al, 2012, Cell Research 22(8):1227). Its validity has been supported independently by others (Katsumura et al. EMBO Rep. (2014) 15:938 and Shen et al. Mol Pharm. (2014) 11:2612).
 
Dr Kumar was also co-author with me on the following papers:
· Smith D, Armenteros E, Percy L, Kumar M, Lach A, Herledan G, Stubbs M, Downward J, Yong K. Br J Haematol. 2015 Jan 12. doi: 10.1111/bjh.13258. RAS mutation status and bortezomib therapy for relapsed multiple myeloma.
· Castellano E, Sheridan C, Thin MZ, Nye E, Spencer-Dene B, Diefenbacher ME, Moore C, Kumar MS, Murillo MM, Grönroos E, Lassailly F, Stamp G, Downward J.
· Cancer Cell. 2013 Nov 11;24(5):617-30. Requirement for interaction of PI3-kinase p110α with RAS in lung tumor maintenance.
· Fritsch R, de Krijger I, Fritsch K, George R, Reason B, Kumar MS, Diefenbacher M, Stamp G, Downward J. Cell. 2013 May 23;153(5):1050-63. RAS and RHO families of GTPases directly regulate distinct phosphoinositide 3-kinase isoforms.
· Molina-Arcas M, Hancock DC, Sheridan C, Kumar MS, Downward J. Cancer Discov. 2013 May;3(5):548-63. Coordinate direct input of both KRAS and IGF1 receptor to activation of PI3 kinase in KRAS-mutant lung cancer.
In each case, Dr Kumar contributed advice, reagents and ideas, but not data. Any reagents generated by Dr Kumar and used in these papers have been independently verified.
Conclusion
We have taken these events extremely seriously and have discussed them at length within the London Research Institute and Cancer Research UK in order to learn from this experience. Journals make very specific requirements about data presentation and curation, including rigorous external peer review by experts in the field, and the obligation to submit large datasets to external repositories to enable their free perusal by others. Indeed, it was this last requirement which allowed the inconsistencies in the Kumar et al paper to be detected by the external expert and brought to our attention. 

